Allergic reactions to the ubiquitous pathogenic and non-pathogenic fungi are models for the study of hypersensitivity. Emphasis will be placed wherever possible in this paper on findings in man, in whom fungal hypersensitivity is widely prevalent. These findings throw light upon fungal antigens in relation to clinical manifestations and upon the nature and mechanism of allergic reactions. It is hoped that this outline will serve as a guide to some of the many problems requiring further study.
A description of certain of the features of the three clearly defined types of allergic hypersensitivity will be given as a source of reference for the subsequent discussion. (Kligman and DeLamater, 1950) , and these subjects may show a high degree of sensitivity to coccidioidin (Wilson, 1957 Immediate weal reactions to trichophytin in the superficial fungus infections of the skin are not uncommon. Marcussen (I937) has described the successful passive transfer of this hypersensitivity in man by the injection of serum, indicating that reaginic antibody is involved. Sulzberger (1932) has also reported that the injection of trichophytin into sensitive subjects may provoke allergic reactions such as asthma and rhinitis, these manifestations also being associated with the presence of reaginic antibody. Anaphylactic and smooth-muscle sensitization to trichophytin in infected animals was reported by Jadassohn and others (I932, 1937) .
In a study of trichophytin skin test reactions in patients infected with Trichophyton rubrum and Trichophyton mentagrophytes, Lewis and Hopper (1948) found that in patients infected with (1953) , employing antigens derived from the cell-sap of the fungal mats and from the culture medium filtrates. Common antigens were demonstrated in the two Trichophyton species, which appear also to possess antigens in common with other fungi such as Aspergillus fumigatus, Cladosporium herbarum and Penicillium notatum. The presence of these precipitins makes it necessary to re-examine the delayed skin test reaction to trichophytin for the possible participation of Arthus hypersensitivity in its production. Aerobiological studies have helped to define a seasonal incidence for respiratory allergic disorders to several important fungi. In Britain the summer grass pollen season is followed closely by increasing amounts of the spores of Cladosporium and Alternaria in the air, which are at their peak in August and September when they are responsible for troublesome autumnal asthma. Penicillium spores tend to be present throughout the year, and the Aspergillus spores are most evident in the winter months. Among other fungi commonly included in investigations are those causing Dry Rot, various Yeasts and Tricothecium. Most workers in various countries seem to emphasize the above fungi in their reports. Considering the vast numbers of fungal species, it would be surprising if the few examples given here are more than a small proportion of the potential fungal inhalant allergens.
Skin tests by the prick method with suitable extracts of the commoner fungal allergens in sensitive subjects give immediate weal reactions, which are of considerable help in elucidating these somewhat obscure causes of allergic symptoms. Arthus Type Hypersensitivity
The Aspergillus genus have been mentioned above as an important and early recognized source of inhalant allergens. The potential pathogen Aspergillus fumigatus has also been identified as a cause of broncho-pulmonary aspergillosis, in which pulmonary eosinophilia is a feature (Hinson  and others, I952) .
In recent investigations (Pepys and others, I959) it was found that A. fumigatus is present in the sputum of asthmatics more frequently than in other patients. Also present in many asthmatics with the hypersensitive type of pulmonary aspergillosis were febrile episodes, associated with pulmonary infiltrations and with blood and sputum eosinophilia, these patients constituting one variety of pulmonary eosinophilia (Crofton and others, I952 There are indications from experimental fungal infections of the factors which may influence where and how antigen and antibody may meet in the body, react and set in motion local disturbances. These factors are clearly of wider significance than for fungal hypersensitivity only. The factors which are known to influence the localization of ' id ' eruptions have some bearing on this problem. Minimal trauma in animals with viable fungi in their circulation leads to localized areas of infection, or in the case of nonviable antigens to the localization of eruptions (Sulzberger, I940) . In man the injection of trichiphytin has been reported to precipitate 'id" eruptions sometimes generalized, though not enough is known to indicate whether these appear at the sites of previous lesions or at the sites of Whereas it has been suggested above that increased capillary permeability may permit antigen or antibody, or both, to enter the tissues and excite reactions, the position is altered in skin testing in which increased capillary permeability and exudation of serum may inhibit the appearances of reactions at test sites, by diluting and spreading the antigen and by enhancing its absorption.
The possibility that immediate and perhaps Arthus reactions may interfere with the subsequent appearance of a delayed reaction is supported by the report that the production of wealing reactions by a variety of agents of tuberculin test sites leads to the inhibition of the reaction (Pepys, 1955) . Allergic weals are equally effective in enhancing absorption of substances from the skin (Abramson and Engel, 1938) . The possibility that an immediate or Arthus reaction to an antigen or a member of an antigenic complex may prevent the appearance of a delayed reaction and thereby mask the presence of delayed type hypersensitivity must be considered before postulating that other types of antibody are blocking the reaction or that the antigen is altered in some way, thus preventing the delayed reaction. It should be noted that T. rubrum infection, in which immediate reactions predominate, is more recalcitrant and resistant to treatment than T. mentagrophytes infection, in which delayed reactions predominate. Similarly, animal ringworm infections give rise to low degrees of delayed hypersensitivity in animals and are refractory in such animals, whereas in man they excite a high degree of delayed hypersensitivity and are more successfully eradicated. In coccidioidomycosis, too, there are reports (Wilson, 1957) that the presence of delayed hypersensitivity is a good, and its absence is a bad, prognostic sign.
These findings suggest that the demonstration of the various types of hypersensitivity may be of importance in assessing host resistance. In cases in which one or other of the hypersensitivity reactions appears absent, other methods of testing and improved antigens may be informative.
This brief analysis bears out the views of Sulzberger (I940) (1956) . The writer took part in two small controlled trials where patients with hay fever were treated by inhalation of either prednisolone snuff (i mg. twice daily) or by an inert snuff containing lactose (Godfrey, Maunsell, and Pearson, 1957 An important use of prednisolone and hydrocortisone was mentioned previously, i.e. the counteraction of the rebound effect.
Since we have to learn more about the applications and results of the local steroid therapy it seems unfortunate that the pharmaceutical industry set out to combine vasoconstrictors and steroid hormones. For example, Cortibiotic nasal drops contain prednisolone, soframycin and the vasoconstricting phenylephrine; Hydrospray contains hydrocortisone, neomycin and the vasoconstricting propadrin; Efcortelan nasal spray contains hydrocortisone, thiomersal and naphazoline nitrate, and in Delta-Fenox prednisolone is combined with two vasoconstrictors, phenylephrine and naphazoline. Other similar preparations are also on the market.
Since a certain amount of the locally applied hormones will be swallowed after travelling up the nasal passages via the naso-pharynx, one has to watch carefully for toxic general effects. In our cases neither gastro-intestinal trouble nor signs of Cushing's syndrome have been noted. Yet one should be careful and refrain from giving local steroids to patients with gastric ulcers, congestive heart failure, diabetes and tuberculosis. One should not be too enthusiastic about the improvement of the rhinitis and polypi but realize and let the patients realize that these drugs do not cure the disease but only suppress the clinical manifestations.
